Pharmacological induction of nerve growth factor mRNA in adult rat brain.
Three structurally unrelated compounds, all of which induce nerve growth factor (NGF) in cell culture systems, were assessed for their ability to induce NGF mRNA in adult rat brain using a highly sensitive RNAse protection assay. Interleukin-1 beta (0.5-1 pmol) and 1,25-dihydroxyvitamin D3 (25-25,000 pmol) were extremely potent inducers of NGF mRNA, being respectively at least 50,000 and 4000 times more potent than 4-methylcatechol. These compounds elicited an approximate twofold increase in NGF mRNA in both the hippocampus and cortex, without altering beta-actin mRNA levels after a single intracerebroventricular injection. The duration of NGF induction was dependent on the compound administered. For example, the elevation of NGF mRNA elicited by interleukin-1 beta peaked at 8 h and lasted for at least 24 h. In contrast, the induction of NGF after 1,25-dihydroxyvitamin D3 and 4-methylcatechol administration peaked between 4 and 8 h and was not apparent 24 h after injection. These results demonstrate induction of NGF mRNA in vivo by administration of physiological or pharmacological agents and differentiate these agents by potency and duration of action. Further, these findings indicate that pharmacological induction of NGF may be a viable strategy for the treatment of neurodegenerative disorders such as Alzheimer's disease.